A three-stage context amplification model was tested with a sample of 345 African-American parent-child dyads. The model combined the conceptual structure of stress generation with recent findings regarding genetic susceptibility. Because the 7R + allele of the dopamine transporter (DRD4) has the potential to enhance contextual priming and arousal, this allele was examined as a potential moderator of each stage of the amplification process. Particular attention was given to the hypothesized influence of parental negative arousal on valence of parent-child interactions. The literature on genetic susceptibility led to the hypothesis that DRD4 would moderate each stage of the model in a "for better or for worse" manner. The model was partially supported. DRD4 moderated effects at all three stages of the model and, as hypothesized, DRD4 moderated contextual effects on negative arousal in a "for better or for worse" manner. Effects on parent-child interaction, however, were moderated in a "for worse" manner only. These results indicate that parenting interactions may amplify the effects of positive and negative contexts in a stress-generating manner, and that a susceptibility framework captures the way in which DRD4 moderates the impact of context on negative arousal.
elevation of perceived threat, which in turn is associated with negative arousal (Cutrona, Russell, Hessling, Brown, & Murry, 2000) , a risk factor for negative parenting interactions. Finally, financial stress and economic pressure increase negative arousal (Cutrona et al., 2003) and negatively influence parenting (e.g. Conger & Elder, 1994) . Likewise, positive contextual factors may counteract negative influences. In particular, positive life events, supportive social networks, and positive work experiences may counteract the impact of negative contextual stressors on negative arousal, supporting positive parenting and mitigating the impact of negative context on arousal and parent-child interactions.
As the stress generation framework illustrates (Hammen, 2006) , the impact of acute and chronic stressors on physical health, mental health, or adjustment outcomes can be extended or compounded if an individual's reactions to stress create additional stressors. Interpersonal stressors are particularly important in the stress generation process because they have the potential to produce greater subjective distress than do noninterpersonal stressors (Frans, Rimmo, Aberg, & Fredrikson, 2005) , amplifying initial level of distress. It is equally plausible, although less examined, to hypothesize that the impact of benign environments may be extended or amplified by positive, engaged interpersonal processes, compounding the impact of positive contextual factors as well.
Susceptibility to environmental influences may be influenced by genetic predispositions (see Belsky & Pluess, 2009; Ellis, Boyce, Belsky, Bakermans-Kranenburg & van IJzendoorn, 2011) . This possibility has led proponents of the susceptibility perspective to propose that those persons most vulnerable to adverse social environments may also reap the greatest benefit from more benign environments. If so, such individuals would experience greater overall sensitivity to environmental contexts, for better or for worse (e.g., Belsky, Bakermans-Kranenburg, & van IJzendoorn, 2007) . Differential susceptibility is evident when the slopes for a gene by environment (G×E) interaction show a "crossover effect." This effect occurs when a susceptible group shows worse outcomes than a comparison group in the context of environmental risk or stress but shows better outcomes than the comparison group in low-risk or supportive environments (Belsky et al., 2007; Belsky & Pluess, 2009 ). As Ellis et al. (2011) noted, substantial evidence demonstrates susceptibility effects for several genes, including DRD4 (e.g. Bakermans-Kranenburg & van IJzendoorn, 2006; Seeger, Schloss, Schmidt, Ruter-Jungfleisch, & Henn, 2004) . For example, low maternal sensitivity displayed to young children with the 7-repeat DRD4 allele predicted greater externalizing problems 2 years later whereas high maternal sensitivity predicted fewer externalizing problems among children with the 7-repeat allele (Bakermans-Kranenburg & van IJzendoorn, 2006) . Belsky and Pluess (2009) review this and a number of other G×E studies identifying crossover patterns indicative of susceptibility effects that, in most cases, the studies' authors did not recognize or discuss. Accordingly, it appears important to implement the susceptibility framework in analyzing G×E research, requiring attention to hypothesized G×E interaction effects in the absence of genetic main effects (Belsky & Pluess, 2009 ).
Combining the conceptual structure of stress generation with recent developments in the understanding of genetic susceptibility suggests the novel hypothesis that contextual effects may be amplified due to their influence on interpersonal processes, and that genetic factors may influence the magnitude of such effects. The dopamine D4 receptor (DRD4) is a candidate gene of particular interest in this regard because of its effects on attention and negative arousal. DRD4 contains a 48bp variable nucleotide repeat (VNTR) polymorphism in exon III of chromosome 11 that is highly polymorphic, with 2 to 11 repeat units. Individuals with at least one DRD4 allele containing 7 or more repeats (7R+) show reduced gene expression (Schoots & Van Tol, 2003) . This genotype sets the stage for enhanced attention to the environment (Wang, Zhong & Yan, 2002) , emotional and behavioral reactivity to environmental deprivation, and heightened anxiety in response to unconditioned stimuli (Falzone, Gelman, Young, Grandy, Low & Rubinstein, 2002) . Figure 1 illustrates our expectation that genetic variation at DRD4 will moderate each of three key stages of contextual amplification. As a direct consequence of enhanced attention to the immediate environment, we hypothesize genetic moderation of chronic positive and negative contextual effects on negative arousal, presented in stage 1 of Figure 1 . In addition, the DRD4 7R+ allele causes inhibitory neurons that use the associated receptor to require more dopamine to function normally (Swanson et al., 2000) . This requirement can contribute to a heightened sense of urgency to engage in direct approach behavior (Cyders & Smith, 2008) , a focus on immediate reinforcement, and susceptibility to the priming effects of negative arousal on behavioral choices. This expectation is presented in stage 2 of Figure  1 , in which DRD4 is hypothesized to moderate the impact of negative arousal on observed parent-child interaction. Finally, consistent with heightened attention to the environment, we also expected individuals with the DRD4 7R+ allele to show a heightened impact of parenting on their own subsequent negative arousal levels, as presented in stage 3 of Figure  1 . Another reason for examining DRD4 as a factor in both susceptibility and stress generation is that genetic variation in DRD4 has been found to influence responses to parenting interventions (Beach, Brody, Lei & Philibert, 2010) , with DRD4 7R+ carriers showing less change in intervention targeted parenting in response to intervention. In sum, the model guiding the current examination of contextual amplification combines the stressgeneration framework (e.g., Hammen, 2006) with a genetic susceptibility perspective (Belsky & Pluess, 2009) . It further suggests that positive and negative contexts will influence negative arousal, which in turn will influence parent-child interactions, which will influence subsequent negative arousal. Each stage of this process is hypothesized to be amplified by the presence of the DRD4 7R+ allele.
In the current study, we adopt a single ethnic group strategy. We do so because comparative studies often pathologize members of racial minority groups (Bryant, Wickrama, Bolland, Bryant, Cutrona & Stanik, 2010) , a danger that is particularly pertinent in studies that include genetic variables. In addition, studies that are designed to identify genetic effects among multiple ethnic groups can identify spurious effects arising from background variations in gene frequencies across groups (see the caution from Hamer & Sirota, 2000 , about finding the gene that predicts the use of chopsticks). Known differences in allele frequencies at DRD4 across various racial groups makes spurious findings a particular concern. Accordingly, a single ethnic group model provides a better initial approach for construction of complex G×E models that may identify useful points of intervention for African American parents.
Method Participants
The current investigation utilizes data from four waves (1, 2, 4, and 5) of the Family and Community Health Study (FACHS), a multisite (Georgia and Iowa) investigation of neighborhood and family processes that contribute to African American children's development (see Gibbons, Gerrard, Cleveland, Wills & Brody, 2004) . Wave 3 was not included because it was not needed to test long-term outcome of parent-child interactions on later negative arousal 1 . The first wave of the FACHS data was collected in 1997-1998 from 889 African American children in the fifth grade (411 boys and 478 girls; 467 from Iowa and 422 from Georgia), their primary caregivers (PC), and secondary caregivers in homes in which they were present. Households were randomly selected from the sampling frame using rosters of fifth grade students in the public school system and rosters provided by community liaisons compiled from private schools, clubs, and word of mouth. Candidates who declined were removed from the rosters, and other households were randomly selected until the required number of households had been recruited. The second, third, fourth, and fifth waves of data were collected in 1999-2000, 2001-2002, 2004-2005, and 2007-2008 when target youths were ages 12-13, 14-15, 17-18, and 20-21, respectively . Within the sample, PCs self-identified as single parents in 54.9% of cases. Of the 889 PCs interviewed at Wave 1, 693 were interviewed again at Wave 5 (77.26% of the original sample), and 508 had data at all waves used in the current investigation. As part of Wave 5 data collection, PCs provided DNA using a blood or saliva sample. Of the PCs eligible for the current investigation, 367 (72.24%) agreed to provide a sample for genetic analysis; 345 individuals were successfully genotyped.
Comparison of those individuals excluded from the current analyses due to missing data with those retained did not identify any significant differences with regard to PCs' age, sex, education, single-parent status, household income, or negative arousal at any wave; stressful/positive environment at Wave 1; or parent-child observed interactions at Wave 1 or Wave 2. The resulting sample had a mean age of 37.52 years, SD = 8.34, and an average family per capita income of $6624.79/year. Of the families, 39% lived below the poverty line.
Materials and Procedures
As described elsewhere, to enhance rapport and cultural understanding, African American university students and community members served as field researchers to collect data from the families in their homes. The instruments were presented on laptop computers, allowing participants to enter anonymous responses.
Self-report measures-To assess compound chronic stressors/supports (Wave 1), we examined three negative contexts of particular importance in forecasting parenting problems and three positive, supportive contexts. Four items assessed relationship instability (Booth, Johnson & Edward, 1983 ); e.g. "Have you thought your relationship might be in trouble?" Cronbach's alpha was .89. Consistent with prior research, those not in a romantic relationship were assigned a standardized score of zero (Frech and Williams, 2007) . Eight items assessed community disorder and crime (Sampson, Raudenbush, & Earls, 1997 ); e.g. "How often do you have your child involved in supervised activities outside your neighborhood because you worry that your neighborhood is not safe?" Cronbach's alpha was .78. Thirteen items assessed economic pressure (Conger & Elder, 1994 ); e.g. "During the past 12 months, how much difficulty have you had paying your bills?" Cronbach's alpha was .77. Four items assessed positive life events (Conger and Elder, 1994) ; e.g., "Did you have a positive change in your employment situation in the past 12 months?" Two items assessed the neighborhood social network (Sampson and Graif, 2009) e.g., "How many friends do you have in your neighborhood?" Three items assessed positive aspects of the PCs job (Wickrama, Lorenz, Wallace, Peiris, Conger & Elder, 2001 ); e.g., "This job gives me opportunities for advancement."). We reverse coded the positive environment measures, and then each component of compound chronic stress/support was standardized, and the six components were summed to form an overall index of this construct. Using Nunnally's (1978) reliability formula for composite variables, the reliability for the overall index was . 84.
To assess negative arousal at Waves 1, 4, and 5, we used the 10-item negative arousal scale from the Mini-Mood and Anxiety Symptom Questionnaire (Mini-MASQ; Casillas & Clark, 2000; Clark & Watson, 1997) . All items indexed symptoms of anxious arousal during the past week; response options were 1 (not at all), 2 (somewhat), and 3 (extremely). Sample items include, "How much have you felt dizzy or lightheaded?" "How much have you been trembling or shaking?" and "How much have you had a very dry mouth?" Cronbach's alpha was .90 at Wave 1, .80 at wave 4, and .80 at Wave 5.
Observational measures-We video recorded 20-minute parent-child interactions in the home at Waves 1 and 2. Field interviewers provided instructions, set up and started the video equipment, and then left the room so that they would not hear the parent-child discussion. Parent and child were seated facing the camera. To facilitate and standardize the interaction, they were given a set of 16 cards with trigger questions about topics such as enjoyable activities, parental rules and expectations, and the child's biggest accomplishment or disappointment in the past year. They were asked to read the questions aloud and respond to them as they "normally would." Dyads were encouraged to interact for the full 20 minutes. Parent and child behaviors were coded by the same coder but in separate passes through the tape; order was determined by flipping a coin. Observational scales included both negative (Hostility, Physical Attack, Neglecting/Distancing, Inconsistent Discipline, Poor Relationship Quality) and positive/engaged (Escalate Warmth, Endearment, Physical Affect, Positive Reinforcement, Inductive Reasoning) behaviors. As has been reported in detail elsewhere, intraclass correlations for observer ratings for individual scales ranged from .55 to .85 (Melby & Conger, 2001) . All behaviors were rated using a molar 1 to 9 scale, with higher scores indicating greater intensity or frequency of the behavior. Positive scale ratings were reversed so that higher aggregate scores would indicate poorer functioning. Acceptable test-retest reliabilities have been obtained for composite measures of these behaviors (Ge, Best, Conger, & Simmons, 1996) . In the current sample, using the individual scale scores as items, Cronbach's alphas for the aggregate scale were .66 at Wave 1 and .62 at Wave 2.
Genotyping-Genotype at the DRD4 VNTR was determined as Lichter, Barr, Kennedy, Van Tol, Kidd and Livak (1993) described. This approach involved using the primers F-CGCGACTACGTGGTCTACTCG and RAGGACCCTCATGGCCTTG, standard Taq polymerase and buffer, standard dNTPs with the addition of 100 μM 7-deaza GTP and 10% DMSO. The resulting PCR products were electrophoresed on a 6% nondenaturing polyacrylamide gel and the products visualized using silver staining. Genotype was then called by two individuals blind to study hypotheses and other information about the participants.
Of the sample, 60.6% were homozygous for absence of the 7R+ allele, 34.2% were heterozygous, and 5.2% were homozygous for the presence of the 7R+ allele. The alleles were in Hardy-Weinberg equilibrium, suggesting no evidence of differential allele drop out, χ 2 = .063, df = 1, p = .80. Consistent with prior research, genotyping results were used to form two groups of participants (cf. Kluger, Siegfried, & Ebstein, 2002) . In keeping with the demonstration by Ding, et al., (2002) that the origin of 2R to 6R alleles can be explained by a simple one-step recombination/mutation event, we combined all those homozygous for these high-activity alleles and contrasted them with those who had at least one low-activity allele (7 repeats or more).
Data Analysis
Because the presence of gene-environment correlations (rGE) can confound results in analyses of G×E interactions, and because rGEs have been found in prior work on family processes (Horwitz, Ganiban, Spotts, Lichtenstein, Reiss, & Neiderhiser2011; Reiss & Neiderhiser, 2011) , we examined zero-order correlations between parent or child genotypes and outcomes to assess possible passive, active, or evocative rGE effects on selection into stressful environments or evocation of parent-child interaction patterns. To test the hypothesized relationships outlined in Figure 1 , hierarchal regression models were run using Mplus 6.1 (Muthén & Muthén, 2010) statistical software to test for the main and interactive effects of stressors and genotypes on outcomes of interest. Main-effects-only models were conducted first to identify significant main effects and are reported in the Results section. In keeping with guidelines for susceptibility analyses (Belsky and Pluess, 2009 ), we analyzed predicted interaction effects in a second step regardless of whether there was a main effect of genetic polymorphism. The analysis with the G×E term included is reported in Table 1 for each stage of the model.
We used multiple imputation techniques to estimate missing data at the item level for control variables to avoid loss of subjects. Rates of missing data ranged from 2% for Wave 4 negative arousal to 30.4% for income. We did not use imputed data for primary predictor and dependent variables (chronic stress, negative arousal at Waves 1 and 5, parent-child interaction at Wave 2). In all analyses, we controlled for demographic factors that have emerged in the past as predictors of family processes and symptomatic outcomes (education, single parenthood, poverty, parental age). Significant effects of control variables are noted in the Results section.
To explicate significant G×E interactions and to distinguish "for better" and "for worse" effects, we examined simple slopes and followed-up with the Johnson-Neyman (J-N) technique (Hayes & Matthes, 2009; Johnson & Neyman, 1936; Preacher, Curran & Bauer, 2006) to identify the regions of significance along the continuous distributions of the stressors where the impact of the stressors on outcomes became significantly different for carriers of low-activity versus high-activity DRD4 alleles. We report unstandardized (b) regression weights. All independent variables were standardized (mean of 0 and SD of 1) before the interaction terms were calculated, reducing multicollinearity and making the simple slope easier to test (Dawson & Richter, 2006) . In the presence of a differential susceptibility effect, both "for better" and "for worse" regions of difference should emerge in graphical analysis of the G×E effects, reflecting significant differences for both positive and negative contexts.
Results
We first checked for evidence of rGE. All associations of parent or child genotype with parent-child interactions or environmental contexts were nonsignificant, ruling out potential confounding effects of passive, active, and evocative rGE attributable to DRD4 on observed interactions or selection into adverse or positive environments. Accordingly, we proceeded with our plan of analysis to examine DRD4 as a susceptibility gene at each of the three potential stages of contextual amplification illustrated in Figure 1 . A significant main effect of compound chronic stressors/supports on negative arousal at Wave 1 emerged, b = .49, 95% CI [.16, .83], p = .004. No significant main effect of DRD4 emerged. An analysis of the interaction effect of compound chronic stress/support and DRD4 on Wave 1 negative arousal was conducted; results are presented in Table 1 , Model 1. As predicted, a significant interaction effect emerged, b = .69, 95% CI [.04, 1.35], p = .038. No other effects in the model other than the intercept were significant, although a marginal effect (p = .079) emerged for the control variable of family income below the federal poverty line 2 .
Examination of simple slopes (Aiken & West, 1991) indicated that the slope for the impact of context on negative arousal for respondents with DRD4 7R+ alleles was significantly different from zero, b = .89, 95% CI [.39, 1.40], t = 3.48, p = .001. In contrast, the slope for respondents homozygous for DRD4 7R− alleles was not significantly different from zero, b = .20, 95% CI [−.23, .63], NS. In Figure 2a , the graph of the interaction shows the crossover pattern predicted by the differential susceptibility hypothesis; accordingly, the interaction was examined to identify "for better" and "for worse" effects.
The J-N technique (Preacher, Curran, & Bauer, 2006 ) was used to assess regions of significant difference attributable to different DRD4 alleles. The shaded area in Figure 2a shows the regions of significant difference. As can be seen, DRD4 7R+ is associated with significantly greater (p = .049, one-tailed) negative arousal at Wave 1 when the context is more negative (i.e., compound chronic stressors/supports are greater than 1.66 SD above the mean for the sample). Conversely, DRD4 7R+ is associated with significantly lower (p = . 048, one-tailed) negative arousal when the context is more positive (i.e., compound chronic stressors/supports are less than 1.00 SD below the sample mean). Thus, both "for better" and "for worse" effects were supported at stage 1 of the model. However, when positive and negative aspects of context were considered separately, the interaction of negative context with DRD4 was significant (b = .64, 95% CI [.002, 1.30], p = .047), whereas the interaction of positive context with DRD4 was not (b = −.36, 95% CI [−1.03, .31], NS).
For stage 2 of the model, we examined the impact of negative arousal at Wave 1 on change in parent-child interaction from Wave 1 to Wave 2. Again, we first examined a main effect model, then examined the full model including the interaction term; results are presented in Table 1 , Model 2. As expected, there was a significant effect of Wave 1 parent-child interaction on Wave 2 parent-child interaction, b = .42, 95% CI [.32, .52], p = .000, indicating stability in interaction patterns over time. A significant main effect also emerged for the control variable of mother's education, b = −2.74, 95% CI [−4.78, −.70], p = .009. No other significant main effects emerged. We then examined the model that included the interaction term and identified a significant interaction of negative arousal with DRD4 in the prediction of Wave 2 parent-child interaction, b = 2.00, 95% CI [.12, 3.89], p = .038. Analysis using the simple slopes procedure (Aiken & West, 1991) indicated that the slope for the impact of negative arousal on quality of observed parent-child interaction for respondents with DRD4 7R+ alleles was significantly different from zero, b = 1.53, 95% CI [.00, 3.05], t = 1.97, p = .049. In contrast, the slope for respondents with DRD4 7R− alleles was not significantly different from zero, b = −.48, 95% CI [−1.61, .65], NS.
Again, we used the J-N technique (Preacher, Curran, & Bauer, 2006) to identify regions of significant difference attributable to different alleles of DRD4. The shaded area in Figure 2b shows that DRD4 7R+ was associated with significantly greater (p < .05, one-tailed) increases in potentially problematic, negative parent-child interaction when negative arousal was 1.37 SD or more above the sample mean. Despite an apparent intersection of the lines at very low levels of negative arousal, however, there was no significant difference in positive vs. negative parent-child interactions when negative arousal was low for parents with a DRD4 7R+ allele compared to those without this allele. Thus, we did not find evidence of a "for better" effect at this stage of the model. At stage 3, to test the expectation that shifts in interpersonal context could carry effects forward over long periods of time, we determined whether self-generated interpersonal context in the form of positive vs. negative parent-child interactions would influence parental negative arousal at Wave 5, 10 years after the collection of the initial baseline data and 8 years after collection of the Wave 2 parent-child interaction data. In the main effects only model, we found a significant effect of Wave 4 negative arousal, b = .48, 95% CI [.38, . 58], p = .000; a significant effect of poverty, b = .53, 95% CI [.01, 1.06], p = .049; and a marginal effect of education, b = −.48, 95% CI [−.98, .02], p = .059. We next examined the model including the interaction term, Model 3 in Table 1 . A significant interaction emerged for quality of parent-child interaction at Wave 2 with DRD4 in the prediction of Wave 5 negative arousal, b = .56, 95% CI [.11, 1.01], p = .015. No other effects in the model than the intercept and main effect of Wave 4 negative arousal were significant. Analysis using the simple slope procedure (Aiken & West, 1991) indicated that the slope of impact of parent-child interaction at Wave 2 on negative arousal at Wave 5 for respondents with at least one DRD4 7R+ allele was significantly different from zero, b = .40, 95% CI [. 04, .76], t = 2.21, p = .028. In contrast, the slope for respondents with no DRD4 7R+ alleles was not significantly different from zero, b = −.16, 95% CI [−.44, .13 ]. Again, we used the J-N technique (Preacher, Curran, & Bauer, 2006) to assess the regions in which significant differences emerged. The graph presented in Figure 2c shows the crossover pattern predicted in the differential susceptibility hypothesis, with both "for better" and "for worse" effects. When problematic parent-child interaction was more pronounced, (i.e., .54 SD or more above the mean), individuals who carried the DRD4 7R+ allele experienced greater increases in negative arousal from Wave 4 to Wave 5. When problematic parent-child interaction was infrequent or positive interaction common (i.e., 1.37 SD or more below the mean), however, those with at least one DRD4 7R+ allele reported significantly less negative arousal at Wave 5.
We disaggregated positive and negative parent-child interactions to examine whether both positive and negative interaction contexts exerted an effect on parent's later negative arousal. All model effects are presented in Table 2 . We found a marginally significant interaction between positive parent-child interaction at Wave 2 and DRD4 in the prediction of Wave 5 negative arousal, b = −.42, 95% CI [−.87, .03], p = .066, as well as a significant interaction between negative parent-child interaction at Wave 2 and DRD4 in the prediction of Wave 5 negative arousal,. b = .55, 95% CI [.10, 1.00], p = .017. Both effects are in the direction predicted, with both reverse coded positive interactions and negative interactions associated with greater parental negative arousal at long-term follow-up.
Discussion
As predicted by the contextual amplification model in Figure 1 , chronic contextual stressors and supports were associated with level of negative arousal at baseline, but the impact of context on negative arousal was significantly greater for those with at least one 7R+ allele at DRD4. This association emerged as a susceptibility effect, with both "for better" and "for worse" effects evident. Moreover, as predicted in the second stage of the contextual amplification model, negative arousal in parents was associated with a shift toward more negative and less positive parent-child interaction only among those with at least one 7R+ allele at DRD4. In this case, significant effects were confined to the "for worse" portion of the interaction. Completing the hypothesized process, level of self-generated positive vs. negative parent-child interactions were associated with change in negative arousal from Wave 4 to Wave 5, again, only for parents with the DRD4 7R+ allele, and again demonstrating a "for better or for worse" pattern. Thus, as predicted by the contextual amplification model, the role of the 7R+ allele of DRD4 was apparent at each of three separate stages of context amplification. For the outcomes related to level of negative arousal, DRD4 acted as a susceptibility gene (Belsky & Pluess, 2009) . For the effect of negative arousal on parenting, however, DRD4 acted as a vulnerability factor (Shanahan & Hofer, 2005) , with significant differences only in the "for worse" direction. No evidence emerged for a parallel "for better" process in which very low levels of negative arousal led to significantly more positive and less negative parent-child interaction among those with the DRD4 7R+ allele. Together, the results help to explicate better the influence of chronic stressors on negative arousal and parent-child interactions. The results also suggest considerable potential for a combination of a stress-generation framework with the genetic susceptibility perspective to account for the substantial burden that exposure to compound chronic stressors may impose and the way in which this burden may be transformed into a persisting source of interpersonal stress with long-term impact on negative arousal.
We also examined a different aspect of "for better or for worse" effects by disaggregating positive and negative contexts to examine whether each contributed independently to the greater susceptibility of those with the DRD4 7R+ allele. In this regard the evidence was more equivocal, with consistent significant effects only for negative context and marginal or non-significant effects for positive context considered separately. However, effects of positive context were in the expected direction, suggesting the possibility that "for better" effects in response to positive contexts may have a small effect size and so require larger samples for reliable detection.
Prior to examining G×E interaction effects, we looked for evidence of rGE. It is important to examine data for potential rGE because, when present, rGE suggests the possibility that observed interaction effects are the result of passive selection of individuals with different genotypes into different environments or perhaps the presence of active processes that creates differential exposure to environments for those with different genotypes. In family research this issue is particularly pertinent because rGE effects have been identified using behavior analytic methods, and effect sizes controlling for genetic confounds tend to be reduced (Turkheimer & Waldren, 2000) . Genetically informed family studies have also demonstrated that broadly based genetic influences on aggressive personality may account for variance in family conflict (e.g. Horwitz, et al., 2011) . Accordingly, examination of rGE remains an important consideration in testing any G×E hypothesis involving family context and family interaction. We found no associations, however, of parental DRD4 with our measure of context, indicating no active rGE at stage 1. Likewise, there was no effect for child DRD4, indicating no passive rGE among children. Nor did we find any association of either parental or child DRD4 with either positive or negative aspects of parent-child interaction, indicating that there were no evocative rGE effects at stages 2 or 3. We conclude that positing rGE effects involving DRD4 is not supported in the current investigation.
Limitations of the current study include loss of sample due to attrition and to nonparticipation in the parent-child observational interaction or in genotyping. In addition, our focus on negative arousal to the exclusion of positive affect may have limited our ability to detect "for better" effects when examining the influence of DRD4 on parent-child interactions in stage 2 of the model. Specifically, it may be that some positive states may have interacted with DRD4 to predict more positive parent-child interactions. Accordingly, it would be premature to conclude that there are no "for better" effects involving DRD4 on parent-child interaction. This possibility should be a focus of continuing research, perhaps using alternative approaches with greater flexibility to examine specific hypotheses in an experimental context (e.g., Howe, Beach, & Brody, 2010) . Likewise, the time lags that characterize the current investigation may not have been ideal for capturing some "for better" or "for worse" effects. These effects may be observed more clearly over a shorter time frame or through the use of genetically informed experimental designs (e.g. Howe et al., 2010) ; future research should also focus on these possibilities.
Using conceptual tools from recent theories on genetic effects in family contexts (Belsky & Pluess, 2009) and the stress generation framework for understanding the transformation and accumulation of stress over time in family contexts (Beach & Whisman, 2011; Hammen, 2006 ), it appears possible to construct a coherent contextual amplification model. DRD4 effects observed in the current investigation suggest that the dopaminergic system may have a range of effects relevant to understanding family dynamics and their interplay with stressful environments. In particular, it appears that 7R+ alleles of DRD4 may amplify the influence of chronic contextual stressors and supports. Under negative circumstances, such amplification can create worse outcomes by prolonging stress effects and generating new family stressors; under more benign circumstances, it can create better outcomes in the form of lower negative arousal. However, in the current data set the interaction of variation in negative contexts with DRD4 appeared more robust than did the interaction of variation in positive contexts with DRD4. This suggests that DRD4 may play an important role in the modeling of feedback loops that characterize the impact of chronic contextual stressors on family relationships and perhaps on a range of stress-related health outcomes.
It is worth noting that, in the current analysis, negative arousal and not depressive symptoms drove the contextual amplification process. This finding extends a growing line of research suggesting that processes other than depression may be important in the stress generation process, with differences among processes in the ways in which they drive stress generation. Consistent with a traditional stress-generation framework, the current findings suggest that chronic stress may accumulate over time for some individuals, in part by creating problems in close relationships, potentially creating feedback loops and vicious cycles over time (cf. Hammen, 2006; Joiner, 2000) . Because "for better" effects were observed, however, the data also suggest that those with the 7R+ allele may be more likely to experience "beneficial" cycles in certain contexts.
Although implications should be considered tentative pending replication, the current findings suggest that family interventions can play an important role in interrupting stress generation or promoting resilience, particularly among parents most likely to respond to contextual influences. More broadly, the results support continued investigation of particular G×E pathways that may contribute to accumulation of stress or growth in resilience over time. Because the current sample is African American, the results also suggest a possible mechanism through which racial disparities in environmental adversity may contribute to disparities in health and family functioning. The stress generation framework suggests that multiple opportunities may be available to interrupt the iterative processes that result in heightened strain and morbidity for some individuals.
Exposure to chronic stressors may be inevitable for some African American parents, particularly those living in rural areas with limited economic opportunities; however, family interventions may have the potential to interrupt stress generation processes (Beach & Whisman, 2011) for some parents. Prior to investing resources in targeted preventive efforts, it will be important to determine whether family intervention is more beneficial when parents or children have the 7R+ allele at DRD4 (e.g., Beach et al., 2010) . Likewise, because parenting is central to the transmission of problems to offspring (Goodman, 2007) , it will be important to determine whether interventions and prevention programs that enhance parenting pay dividends both now, in terms of improvements in parents' mental and physical health, and for future generations, in terms of reductions in problems among youths and young adults. Theoretical model linking compound chronic stressors/supports to negative arousal and parent -child interaction. The model indicates that DRD4 is associated with greater stress generation at all three stages of the context amplification process.
Figure 2a.
Examination of the differential impact of compound chronic stressors/supports at Wave 1 on negative arousal at Wave 1 as a function of DRD4. Gray areas represent regions of significant difference (p < .05, one-tailed)
Figure 2b.
The effect of negative arousal at Wave 1 on positive/negative parent-child interaction at Wave 2, moderated by DRD4 with Johnson-Neyman confidence bands indicating significant confidence regions (p < .05, one-tailed).
Figure 2c.
The Effect of Parent-Child interaction at Wave 2 on PC's negative arousal at Wave 5, moderated by DRD4 with Johnson-Neyman confidence bands indicating significant confidence regions (p < .05, one-tailed). 
